Retinoic acid modulates the ability of macrophages to participate in the induction of the angiogenic phenotype in head and neck squamous cell carcinoma.
Angiogenesis, an essential step in the development of neoplasia, is a complex process that involves the interaction of tumor cells with stromal cells. Tumor-associated macrophages (TAMs) can participate in the induction of angiogenesis and are of prognostic value in some neoplasms. Specimens from head and neck squamous cell carcinomas (HNSCC) often contain large numbers of TAMs. In addition, experimental evidence has demonstrated that HNSCC tumor cells can attract and activate macrophages to participate in the expression of the angiogenic phenotype. These findings suggest that antiangiogenic therapies for HNSCC must include strategies that will block the recruitment of macrophages into the tumor microenvironment. We investigated the ability of retinoic acid (RA) to modulate the ability of tumor cells to recruit and activate monocytes for participation in tumor angiogenesis. Owing to a decrease in the secretion of MCP-1 and transforming growth factor-beta 1 (TGF-beta 1), tumor cells treated with RA were unable to induce peripheral blood monocyte (PBM) chemotaxis. Also, as a result of the decrease in TGF-beta 1 secretion, RA-treated tumor cells were unable to activate macrophages for secretion of vascular endothelial growth factor (VEGF) and interleukin-8 (IL-8). In addition to its affects on tumor cells, RA also directly altered the ability of monocytes to participate in the tumor angiogenesis process. PBM exposed to RA were unable to migrate toward inducers of PBM such as MCP-1 and TGF-beta 1. Finally, RA decreased the ability of tumor-activated macrophages to secrete IL-8 and VEGF. These data demonstrate alternative mechanisms by which RA may modulate angiogenesis in the tumor microenvironment. In addition, it underscores the necessity to develop antiangiogenic treatment protocols that can block each of the ways in which new blood vessel growth is induced in tumor microenvironments.